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Abstract 
The recent economic crisis has further exacerbated longstanding territorial imbalances in the Italian 
labour market, in particular with respect to the relative performance between regions of the Centre-
North and those of the South, or Mezzogiorno. In this paper we investigate one particular aspect of 
this dualism: the relative effectiveness of training in securing continued employment in a time of 
economic downturn. We use a panel on 4,861 individuals for the period 2008-2011 and focus on 
how the effects of training differ between the South and the Centre-North of Italy, and also across 
workers with different levels of education. Consistent with previous findings, we find that workers 
with more education are more likely to receive training; not surprisingly, training increases the 
likelihood of remaining employed, with this effect stronger for less educated workers. What is 
striking is that the effect of training on continued employment is notably stronger in the South than 
in the Centre-North. This finding is robust to controls for various macroeconomic, human capital, 
institutional and cultural variables suggested by the literature.  
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1. Introduction  
The spatial dualism of the Italian economy – the long standing and stubborn differences between 
South and North – is complex in its causes and varied in its consequences. In this paper we address 
one particular aspect of that difference, the relative effectiveness of employee training in securing 
continued employment in the context of the economic downturn. By many measures, these 
differences have grown since the global financial crisis of 2008. Such uneven impacts of the crisis are 
not unique to Italy, and have led some scholars to call for more economic geography-based 
perspectives on the consequences of economic crises (Martin, 2011). 
Italy is characterized by profound geographical differences in the levels and quality of education and 
human capital, types of industrial specialization, and labour market performance. These differences 
– part of the historical socio-economic and institutional differentiation of the country as a nation 
state (see, among the most recent, Trigilia and Burroni, 2009; De Blasio and Nuzzo, 2010; Mauro and 
Pigliaru, 2011; Dias and Tebaldi, 2012; Crescenzi et al., 2013; D’Agostino and Scarlato, 2015) – have 
in recent decades been exacerbated by internal migration of highly-educated labour force from the 
Southern to the Central and Northern regions (e.g. Piras, 2005 and 2006; D’Antonio and Scarlato, 
2007; Etzo, 2011; Iammarino and Marinelli, 2011; Marinelli, 2013).  
The economic crisis has exacerbated longstanding differences between North and South: the 
difference in employment rates has grown, along with the difference in the employment rates of 
workers with high (university degree) versus low (non-completion of secondary) educational 
attainments (e.g. Braga and Checchi, 2010; Cipollone et al., 2010). These trends are common to most 
European countries; a recent study conducted by the European Central Bank on the labour market in 
Europe during the crisis (ECB, 2012) shows that low-skilled workers were more severely hit by the 
crisis, while high-skilled employment continued to grow.  
By training, we mean relatively short-term instruction in some well-defined set of employment 
related skills. The provision of training is a matter of growing public and policy concern for two main 
reasons. One is that the factors that shift demand – changes in consumer taste (the speed of the 
product life cycle), in production technology, and in the spatial organization of the division of labour 
– have accelerated. A serious economic downturn – as in the period 2008-2011 studied here – adds 
a further immediate demand shock, and can accelerate the ongoing structural changes; the impact 
differs by education level (e.g. Teulings and Koopmanschap, 1989; Sepulveda, 2002; Brunello, 2009; 
Scarpetta et al., 2010), and across regions (Martin, 2012). The other reason is the question of who 
pays for training: as contingent employment grows, the employer’s interest in human capital 
development may weaken; at the same time, public resources for education and training are 
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diminishing. In this context, territorial differences in the provision and effectiveness of training could 
play a role either in the erosion of Italy’s historic geographical dualism, or in its reproduction. 
We use data from the PLUS survey (Survey on Labour Participation and Unemployment Survey) 
carried out by the Institute for the Development of Vocational Training for Workers (ISFOL) to shed 
light on the relationship between training and employment during a time of crisis. We use a panel on 
4,861 individuals covering the years 2008, 2010 and 2011: we study the characteristics of people 
who receive training while employed, and estimate the effects of training on the likelihood of 
staying employed. Our focus is in particular on how the effects of training differ between the South 
and the Centre-North of Italy, and across workers with different levels of education. Doing so 
requires to address the identification problem posed by the possible endogeneity of training, which 
we tackle by exploiting the unique richness of information contained in the dataset, that allows 
controlling for both job-level features and a wide variety of individual level characteristics – from 
family and educational background to personality and attitude traits – and adopting an instrumental 
variable approach.  
Our main findings indicate that not only training does help in times of crisis, but it is more effective 
in the peripheral regions of the Italian Mezzogiorno, compared to the Centre-North of the country. 
Another interesting outcome arises by looking at the interplay between training, geography and 
education: the effectiveness of training in securing continued employment emerges as inversely 
correlated to the worker’s educational level, thus helping in particular those with low-education. 
The paper is divided into 6 sections. The following section summarises some of the relevant 
literature on the relationship between training, education and geography, providing the conceptual 
background for the empirical analysis; it also illustrates some relevant differences in labour market 
conditions and training across Italian regions. Section 3 presents the data and defines the variables 
used in the analysis, whilst Section 4 describes the estimation strategy. Section 5 discusses the 
results, while Section 6 offers some conclusive remarks, implications of the study and direction for 
future research. 
 
2. Background of the study 
We review first the evidence on the incidence of training across employees by levels of education, 
and the effects of training on continuity of employment; second, the sub-national geography of 
training incidence and effects; and, third, sub-national variations within Italy which may affect the 
incidence or effectiveness of training. 
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2.1 Incidence of training, and its effects on employment outcomes 
A considerable body of research has addressed the relationship between training and earnings 
and/or productivity (among many, Blundell et al., 1996; Dearden et al., 2006; for a review see 
Leuven, 2005; for Italy see, for instance, Conti, 2005; Colombo and Stanca, 2008); a somewhat 
smaller body has addressed training and employment outcome (e.g. Ok and Tergeist, 2003; Sanders 
and De Grip, 2004; Budría and Telhado-Pereira, 2009), but almost none of this latter has addressed 
sub-national differences and territorial specific patterns. Yet, from the evidence we do have on 
territorial variance in labour market structures – as between the North and the South of the UK (e.g. 
Turok and Edge, 1999; Sunley et al., 2001; Gardiner et al., 2013), or the South and North of Italy (e.g. 
Brunello et al., 2001; Contini and Trivellato, 2005; ISFOL, 2014) – we should expect a substantial 
impact of geography on the provision and effect of training, even more so in a context of severe 
economic crisis, which is likely to display its effect particularly with respect to employment and 
labour market outcomes (Fingleton et al., 2015). 
Training provides human capital after schooling, and is often associated with some set of skills useful 
for a particular occupation or industry, or complementary to a particular set of technologies (Nelson 
and Phelps, 1966). It can be easy to think of training as something which compensates for deficient 
human capital. Yet, a consistent finding in the literature is that there is a positive correlation 
between prior education and training while employed. According to the International Adult Literacy 
Survey, for example, employer-sponsor training courses is equal to 13 per cent in low-skilled 
occupations, compared to 38 per cent in high-skilled occupations (Bassanini et al., 2004). Many 
others have found the amount of training to be positively correlated with the level of formal 
education (e.g. Acemoglu and Pischke, 1999; Heckman, 1999; Kuckulenz and Zwick, 2003; Hughes et 
al., 2004); that firms with a more highly qualified workforce and advanced work organization train 
more (Lynch and Black, 1998; Zwick, 2004); and that training incidence is higher in countries with 
more educated labour forces (Brunello, 2001). Jobs for which previous school-provided vocational 
training is important in selecting new hires tend to involve much more training on-the-job than jobs 
for which previous school-provided training is not important (Bishop, 1996).  
Fouarge et al. (2013) find that less educated workers have a significantly lower willingness to 
participate in training than more educated workers, because of different economic preferences (i.e. 
future orientation, preference for leisure) as well as personality traits (locus of control, exam 
anxiety, and openness to experience).  
Training while employed is clearly correlated with job characteristics, such as the type of 
employment contract. By and large, permanent or long-term contracts are associated with a greater 
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amount of training compared to temporary contracts. In a comprehensive study on lifelong training 
in Europe, Arulampalam et al. (2004) find that, across countries, there is a negative association 
between fixed-term contacts and training, while in most countries training is positively associated 
with public sector employment. Training is positively associated with firm size – workers in large 
firms receive almost twice as many hours of training as workers in small firms (Bassanini et al., 
2004). 
Training generally improves the likelihood of continued employment. In a cross-country study Ok 
and Tergeist (2003) find that, after controlling for individual characteristics, training reduces the job-
loss rate by 3.5 per cent. Interestingly, this effect is particularly large in Italy. They also find that the 
employment effect is mostly related to the fact that trained workers are also more likely to be re-
employed. Sanders and De Grip (2004) find, however, that training of low-skilled workers contribute 
only to retention of existing jobs, while it does not contribute to their external employability. 
Similarly, in a study on transition to the labour market in Portugal, Budría and Telhado-Pereira 
(2009) find that schooling and training are strongly complementary when it comes to remaining 
employed. Sianesi (2008) shows that programmes providing on-the-job training are more effective in 
terms of future labour market prospects than vocational classroom training courses.  
The effects of both education and training on employment outcomes may vary with the 
unemployment rate. In an environment where unemployment puts workers with much different skill 
levels in competition for the same jobs, the more highly educated or better trained are favoured 
both in labour hoarding and in hiring, as well as in retaining current employment (Thurow, 1975; 
Teulings and Koopmanschap, 1989; van Ours and Ridder, 1995). Hoarding is more likely when the 
skills are firm-specific, and so less easily replaced in the market (Filippetti and Guy, 2015).  
2.2 Sub-national geographies of training and skill 
The general complementarity of training with prior education suggests that the former would have a 
limited role, if any, in improving the relative performance of regions in which education is relatively 
poor, or of improving the lot of poorly educated workers. This raises an issue for scholars of regional 
development, the literature of which is increasingly couched in terms of learning and the knowledge 
economy. In this literature, however, while skills are typically understood as an important variable, 
they are usually not theorized or problematized. As Rutherford (2001, 1874) observes, learning-
region approaches view geographical labour markets ‘either as secondary or as analytically indistinct 
from learning based on direct interfirm and institutional networks’: in other words, the focus on 
inter-organisational and institutional knowledge exchange and innovation-intensive networks – a 
crucial contribution of the innovation systems perspective – has led to neglect of the role played in 
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regional development by the education and training of the broad labour force. Many have seen a 
need for a more geographically-specific perspective on both such labour market dynamics and the 
consequences of economic crises (e.g. Shuttleworth et al., 2005; Martin, 2011). In addition, the 
skilled/unskilled dichotomy is increasingly seen as far too coarse to capture the complex relationship 
between training, education and employment (Acemoglu and Autor, 2011): this process of skill 
change has long been indicated as extremely ‘sensitive to the contingencies of place’ (Peck and 
Haughton, 1991, 829; see also Turok and Edge, 1999; Sunley et al., 2001).  
What we do know suggests localized spillover, or agglomeration, effects of education on training, 
paralleling the individual, firm level and national effects noted in the previous section. Brunello and 
De Paola (2008) argue that the complementary relationship between skills and local externalities in 
Italian provinces may increase both investment in training and productivity of firms located in areas 
with higher spatial density of employment. However, higher wages and labour turnover in the same 
denser areas may counterbalance the positive effects of spatial agglomeration and reduce training: 
Brunello and De Paola’s analysis, restricted to off-the-job training provided by organisations external 
to the firm, shows that training is lower in provinces with higher labour market density. In the same 
vein, Croce and Ghignoni (2012) examine the interaction between human capital in Italian local 
labour markets and individual levels of education. They find that localised human capital increases 
investment in training, particularly of workers with an upper secondary degree; interestingly, the 
result does not hold for those with tertiary education. For such reasons, regions differ with respect 
to private returns to training and the level of training chosen by individuals and employers; it 
appears that regions with higher levels of human capital and higher densities of employment will 
also engage in more training. 
Regional differences in market structure can also affect returns to employers from to investments in 
training (Acemoglu and Pischke, 1999), and this may either reinforce or offset the agglomeration 
effects just noted. Firms are expected to invest more in training when product markets are 
imperfectly competitive, which in general would be more likely in regions with lower employment 
density and/or larger firms. The same firms are more inclined to hoard skilled labour during times of 
slack demand (Sepulveda, 2002; Brunello, 2009); labour hoarding in times of slack should, in turn, 
promote further training, since the opportunity costs of training is lower when demand is slack. Even 
in the absence of hoarding, market structure can affect the nature of skills produced in a locality, as 
Kamnungwut and Guy (2012) find in a manufacturing case study in Thailand: large firms with 
elaborate internal divisions of labour have different skill needs than smaller firms.  
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2.3 The context: regional differences in labour markets and training in Italy 
Italy has always inspired scholars from various disciplines interested in investigating territorial 
differences within the same national context (see, for all, A’Hearn and Venables, 2013; Iuzzolino et 
al., 2013).1 The advantage of conducting an empirical analysis within the same country makes it 
possible to study the variation of the phenomenon of interest within an environment that shares the 
same formal institutional setting. 
In this paper, we divide Italy into two areas, or macro-regions: South, or Mezzogiorno, and Centre-
North. Such a territorial division of Italy is customary adopted in the literature and can be justified 
on the basis of the historical background (most of the South was a colony of one foreign power or 
another throughout recorded history, until the creation of Italy in the late 19th century - see 
Iammarino, 2005, for a brief review); historical and recent social and economic statistics (e.g. 
Iuzzolino et al., 2013); and any of numerous measures of institutional quality (e.g. D’Agostino and 
Scarlato, 2015). Overall, the South may be regarded as chronically less developed. In terms of human 
capital the areas are comparable in terms of levels of formal educational qualifications (Education, in 
Table 1, Section 3 below), but lower in terms of internationally standardized measures of literacy 
and numeracy (Pisa scores, Table 1). 
There is an alternative territorial division reported in the literature in which the Centre-North is itself 
divided into two, the logic of being that some regions in the Centre are an institutionally and 
economically distinctive ‘Third Italy’, renowned for rich social capital (e.g. Putnam, 1993) and 
clusters of SMEs (e.g. Becattini, 1979; Pyke et al., 1990), in contrast to the supposed large firm 
prevalence in the North. Yet, the usefulness of this North-Centre distinction has been questioned on 
the grounds that the SME networks of the Centre (including also, for these purposes, the Northeast) 
are in fact closely integrated with the larger multinational firms and business services of the North 
(or, more precisely, the Northwest: see Dunford and Greco, 2005). The South exists largely outside 
of these networks, except to the extent that it hosts branch plants of Centre-North firms (a 
decreasing presence over the past two decades, as many of such branch plants have been moved 
abroad). Local networks are not as extensive in the South, which lacks ‘bridging’ social capital 
(Crescenzi et al., 2013); consequently, firms tend to internalize more functions and more stages of 
production, and thus to be larger than the networked SMEs of the Centre-North (Passaro 1994; 
Lazerson and Lorenzoni, 1999). The relatively stand-alone nature of southern firms – larger firms yet 
located in areas of lower employment density - should increase their monopsony power in relation 
                                                          
1
 See, more generally, the series of papers published in Toniolo (ed., 2013), outcome of the project ‘Italy and the World 
Economy 1861-2011’ promoted by the Bank of Italy for the 150
th
 anniversary of the Italian unification. 
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to workers and, for the reasons discussed in section 2.1 above, should be a factor encouraging them 
both to provide more training and to retain skilled workers when demand is slack. 
In the crisis period 2008-2013 the national GDP in Italy dropped by some 8 per cent. The national 
rate of unemployment rose from 6.7 per cent in 2008 up to 8.4 in 2011 and 12.7 in 2014, after nearly 
ten year of steady decline. Figures 1a and 1b display the rate of unemployment and long-term 
unemployment (> 1 year) in 2008 across the Italian regions. The vertical bars run from North-Centre 
on the left – the regions from Piemonte to Lazio – to South on the right – the regions from Molise to 
Sardegna – and highlight the sharp division of the country into two different labour markets at the 
beginning of the crisis. The average rate of unemployment in the regions of the Centre-North was 
4.5 per cent in 2008, compared with 12 per cent in the South; the difference is even sharper when 
looking at long-term unemployment, with rates of 1.7 and 6.5 per cent respectively. During the 
period 2008-11 unemployment grew slightly faster in the Centre North than in the South, reaching, 
in 2011, 6.2 and 13.5 per cent respectively in the two areas.2 
Figure 1a – Rate of unemployment and average by Centre-North (left) and South (right), 2008 
 
Source: our elaboration on ISTAT data 
 
 
                                                          
2
 In 2014, unemployment was 9.4 per cent in the Centre-North and 20.7 per cent in the South. 
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Figure 1b – Rate of long-term unemployment and average by Centre-North (left) and South (right), 
2008 
 
Source: our elaboration on ISTAT data 
Figure 2 presents the rates of training while employed (TWE) by region in 2008: this is the share of 
the employed who reported to have participated in training in the year prior to the PLUS survey used 
in the empirical analysis reported below.3 The Northern and Central regions show higher figures for 
TWE (with the notable exception of Marche) than the Southern ones.  
Across groups of workers, the crisis has had a similar effect in Italy as registered elsewhere in Europe 
(ECB, 2012): less-educated workers have been hit hardest than those with higher levels of education; 
young workers (<25) are worse off compared to older ones; firms have shed mostly workers with 
temporary contracts. At the same time – as shown by ISTAT data reported in Figure 3 – the crisis has 
exacerbated a process of territorial divergence in the rate of employment that was already unfolding 
since the early 2000s: in the period 2008-2011 the employment rate dropped dramatically in the 
Southern regions and this trend has been confirmed also more recently (CNEL, 2014).  
  
                                                          
3
 See Section 3 below for the detailed description of the dataset. 
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Figure 2 – Regional mean of Training_all, 2008 average by Centre-North (left) and South (right), 2008 
 
Source: our elaboration on ISFOL PLUS data. 
Figure 3 – Rate of employment (> 15-year old) in the Centre-North and South of Italy, 2000-2011  
 
Source: ISTAT, Rilevazione sulle forze di lavoro; Indexes 2000=100 
The dualism of the Italian labour market seems to have broadened by the crisis (ISFOL, 2014), 
reinforcing the case for analysing the impact of training on employment during this period.  
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3. Dataset and main variables 
In the empirical analysis we employ data from the PLUS Survey (Participation Labour Unemployment 
Survey), a sample survey on the Italian labour market supply developed and administered by ISFOL, 
a national research institute reporting to the Italian Ministry of Labour and Social Policy (see 
Gianmatteo, 2009, Meliciani and Radicchia, 2011, and Mandrone and Radicchia, 2012, for a detailed 
description of the survey). The Survey annually samples, on average, 40,000 individuals, contacted 
through a dynamic CATI system without proxy interviews. The survey sample design is stratified over 
the Italian population aged 18-64: strata are defined by region (20 administrative regions), type of 
city (metropolitan/not metropolitan), age (5 classes), sex, and employment status of the individual 
(employed, unemployed, student, retired, other inactive/housewife). The reference population is 
derived from the annual averages of the ISTAT Labour Force Survey.4  
In the present paper we use a 3-year panel – from the 2008, 2010, and 2011 survey waves – 
including 12,593 individuals in each wave. The survey is extremely rich in information on individual 
job features, employer characteristics, type of training activities both within and outside the 
workplace, income, and educational history, at the same time providing detailed information on 
other crucial aspects of the respondents such as, for instance, family background, residential 
mobility, general skills (i.e. knowledge of English, information and communication technology (ICT) 
skills), geographical location, personal life satisfaction, and risk propensity. Our sample takes into 
account all individuals included in the 3-year panel that were employed in 2008, and were still in the 
labour force – either employed or unemployed – in 2011. This gives us a final sample of 4,861 
individuals, of whom 512 (11%) became unemployed in 2011.5  
In order to analyse the impact of training in employment on the probability of keeping the job during 
the crisis period 2008-11, our dichotomous dependent variable – Remaining employed – takes a 
value equal to 1 if the individual is employed in 2011, and 0 if unemployed. 
Training takes the value 1 if the individual respondent reported to have received training while 
employed during the period 2008-2010, 0 otherwise.6 All specifications of our model were run with 
two versions of this variable. Training_All uses all forms of reported training – training courses in 
classroom, distance training courses, on-the-job (workplace) training, and shorter term modes such 
as seminars, conferences and fairs, and workshops; whilst Training_Long excludes all forms of short-
                                                          
4
 The ISFOL PLUS data are available online by accessing the open data section  http://www.isfol.it/open-data-delle-
ricerche/isfol-microdati 
5
 Our final sample thus includes those that were employed throughout the period 2008-11, and those who became 
unemployed either in 2010 and/or in 2011. For consistency in the construction of our dependent variable (see below) we 
excluded those individuals that lost their job in 2010 and found a new one in 2011 (who were just 1.3% of the sample). 
6
 We consider training undertaken in the three years 2008-2010 as reported in the 2010 wave of the PLUS survey, leaving 
out training in 2011 in order to observe the employment outcome in this last year.  
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term training.7 The results reported here use Training_All; results with Training_Long are similar, and 
are available from the authors. 
We classify education as Edu_low (primary and middle school diploma), Edu_medium (high school 
diploma), and Edu_high (university degree or above). 
For purposes of analysis, we divide Italy into two areas, or macro-regions: South, or Mezzogiorno, 
and Centre-North: the reasons for this division are discussed in section 2.3, above. We have also run 
our basic models on the alternative territorial division of three areas (South, Centre and North), but 
we found little difference between North and Centre, so what is presented here is the South versus 
Centre-North partition.8  
We also control for a large number of regional characteristics, and, as customary in the quantitative 
literature on training in employment, individual features – including not only traditional variables on 
demographic and educational aspects, but also on family background and personality attitude –, and 
job-related characteristics. The complete list of variables used in the estimates, their description and 
source is reported in Appendix A. Summary statistics for the main variables are given in Table 1, and 
Tables 2a and 2b. 
We see from Table 2a that training is far more prevalent for workers with higher levels of education 
– about 60% of all university educated workers said they had received training; for those who had 
completed secondary school but not university, the figures were 38% in the North and 35% in the 
South, while for those who had not completed secondary school the figures were 19% in the North 
and only 14% in the South. 
  
                                                          
7
 See Q #D176 in the ISFOL-PLUS Survey. 
8
 The inclusion of the 20 administrative regions in the macro-areas is as follows: North: Piemonte, Val D’Aosta, Lombardia, 
Trentino Alto Adige, Veneto, Friuli Venezia Giulia, Liguria, Emilia Romagna; Centre: Toscana, Umbria, Marche, Lazio; South: 
Abruzzo, Molise, Campania, Puglia, Basilicata, Calabria, Sicilia, Sardegna. Results for the estimates based on the three 
macro-regions are available upon request from the authors. 
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Table 1 - Summary statistics for the main variables used in the analysis 
 
 
Table 2a - Mean participation in training, by educational level and region  
Regions Education level 
 
low-educated   medium-educated     high-educated 
North 0.18 0.37 0.59 
South 0.14 0.34 0.60 
 
In Table 2b, we see differences, by macro region, in the proportion of those workers who remained 
employed who did not remain with the same employer. Workers in the South were substantially less 
likely to change employers, and that mobility between employers increased with levels of education. 
Table 2b - Mean employer change, by education level and region, for those remaining employed 
Regions Education level 
 
low-educated   medium-educated     high-educated 
North 0.12 0.13 0.16 
South 0.08 0.09 0.12 
 
 
REGIONAL CHARACTERISTICS
Mean Sd Mean Sd Mean Sd
Center-North 4.4 1.2 1.7 0.5 10.6 0.1
South 11.2 2.2 1.4 0.8 10.1 0.1
Total 6.7 3.6 1.6 0.6 10.4 0.3
INDIVIDUAL CHARACTERISTICS
Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd
Center-North 0.92 0.32 0.28 0.47 2.11 0.69 3.46 1.39 0.48 0.50 0.19 0.39 18.78 12.71
South 0.86 0.24 0.35 0.43 2.14 0.69 3.67 1.43 0.55 0.50 0.21 0.41 19.17 12.84
Total 0.90 0.29 0.30 0.46 2.12 0.69 3.53 1.41 0.50 0.50 0.19 0.40 18.91 12.75
Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd
Center-North 0.17 0.37 5.19 1.09 0.55 0.50 0.012 0.11 1.52 0.74 2.65 1.13 0.32 0.47
South 0.11 0.31 5.20 1.17 0.58 0.49 0.001 0.034 1.51 0.73 2.46 1.12 0.24 0.43
Total 0.15 0.35 5.19 1.12 0.56 0.50 0.009 0.92 1.52 0.73 2.59 1.13 0.29 0.46
JOB CHARACTERISTICS
Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd Mean Sd
Center-North 0.66 0.48 0.14 0.35 0.14 0.35 0.17 0.38 0.11 0.32 0.32 0.47 0.07 0.25
South 0.64 0.48 0.11 0.31 0.12 0.33 0.19 0.39 0.15 0.36 0.42 0.49 0.06 0.24
Total 0.65 0.48 0.13 0.34 0.14 0.34 0.18 0.38 0.13 0.33 0.36 0.48 0.07 0.25
EDUCATION AND SOCIAL CAPITAL
Mean Sd Mean Sd
Mean Sd Mean Sd
Center-North 28.07 18.45 39.46 6.97
South -15.40 15.80 29.17 2.76
Total 13.12 27.12 35.92 7.64
PISA scores trust
foreignchildrenSelf-confidencehealth urban
work experience top gradesexage
mother education father job
Permanent contract Part-time Changed job
Employed in public 
sector
Employed in large 
firm
Self-employed Moved for job 
Regional GDP 2008unemployment 2008
change in 
unemployment
staying employed(y) educationtraining
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4. Estimation strategy: model and robustness checks 
4.1 The baseline model 
The estimation strategy for the effect of training in employment on the probability to remain 
employed in the years of severe economic recession is based on the following simple baseline 
equation: 
 
𝑦𝑖 =  𝑘 + 𝑡𝑟𝑎𝑖𝑛𝑖 + 𝑟𝑒𝑔𝑖𝑟 + 𝑒𝑑𝑢𝑖 + 𝑖𝑛𝑑𝑖 + 𝑗𝑜𝑏𝑖 + 𝑣𝑖                                                                   (1) 
 
where yi is our dependent variable (equal to 1 for those who remain employed over the period 2008-
2011, and equal to 0 for those who are employed over the period 2008-2010 and unemployed in 
2011). Train is our main explanatory variable (Training_all), together with a vector of regional 
variables (reg) and education variables (edu). Ind is our set of controls at the individual level, and job 
is a vector of job characteristics for those in employment (see Appendix A for details); finally, k is a 
constant while v is the error term. 
In order to study the effect of training across Centre-North and South, as well as across the three 
levels of education, we employ the following two interaction models: 
 
𝑦𝑖 =  𝑘 + 𝑡𝑟𝑎𝑖𝑛𝑖 + 𝑟𝑒𝑔𝑖𝑟 + 𝑒𝑑𝑢𝑖 + 𝑖𝑛𝑑𝑖 + 𝑗𝑜𝑏𝑖 + 𝒕𝒓𝒂𝒊𝒏𝒊 ∗ 𝒓𝒆𝒈𝒊𝒓 +  𝑣𝑖                                    (2) 
𝑦𝑖 =  𝑘 + 𝑡𝑟𝑎𝑖𝑛𝑖 + 𝑟𝑒𝑔𝑖𝑟 + 𝑒𝑑𝑢𝑖 + 𝑖𝑛𝑑𝑖 + 𝑗𝑜𝑏𝑖 + 𝒕𝒓𝒂𝒊𝒏𝒊 ∗ 𝒓𝒆𝒈𝒊𝒓 ∗ 𝒆𝒅𝒖𝒊 +  𝑣𝑖                       (3) 
 
In equation 2, the interaction term 𝒕𝒓𝒂𝒊𝒏𝒊 ∗ 𝒓𝒆𝒈𝒊𝒓 considers the joint effect of training while 
employed for the regions of the Centre-North and for the Southern regions. In equation 3, the term 
𝒕𝒓𝒂𝒊𝒏𝒊 ∗ 𝒓𝒆𝒈𝒊𝒓 ∗ 𝒆𝒅𝒖𝒊 considers the joint effect of training across the Centre-North and the South 
for the three levels of education. 
 
4.2 Robustness checks 
The possibility of estimating the causal effect of training on the employment outcome relies on the 
absence of any additional source of bias that may affect the relation of interest. However, this is 
complicated by the fact that training may be endogenous. We do not have information on who 
decided that a worker was to be trained – it could be the employer, the worker, or the outcome of a 
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joint decision. If the choice is the employer’s, it is likely that she will opt to train workers who she 
expects to keep, whether because they are regarded as more capable or because it is more costly to 
dismiss them (for instance, if they have a permanent rather than a temporary contract). We can 
control for contract type, but the employer’s assessment of the worker’s capabilities is unobserved: 
the omitted variable bias may drive the identification of the effect. If the choice is the worker’s, it 
may be correlated with unobserved characteristics which would on their own be indicative of good 
employment prospects. To deal with the endogeneity of training we adopted an instrumental 
variable approach exploiting information at the individual level contained in the PLUS survey. 
Risk propensity is used to construct an individual level instrumental variable (IV) on the basis of 
information reported in the PLUS survey. Our measure of risk propensity is based on Question D.183 
in the survey, from which we produce a dichotomous variable that takes the value 1 if the individual 
is risk taker and 0 if risk averse.9  The general argument for using risk as an instrument is that training 
is a form of investment in human capital, and therefore it entails risky decision process (Carneiro and 
Heckman, 2003, 42). An increase in the risk-taking inclination of the worker should increase her 
disposition to undertake new learning processes and training activities: we thus expect the 
instrument to be positively correlated with the instrumented variable. Unlike training, however, it is 
improbable that individual risk propensity reflects the specific employment trends spurred by the 
financial and economic crisis; as such, it hardly correlates with any individual employment dynamics.  
The IV model is a two-stage model: first, employees undertake training or not (equation 4); second, 
employees that do, or do not, remain employed in 2011 (equation 5). Each stage is of interest – who 
gets trained and who does not, along with whatever effect training may have on continued 
employment over the 2008-11 period. The first stage regression in which we instrument training 
with our risk propensity variable (risk) uses the same regressors as our baseline model (see eq. 1): 
 
𝑡𝑟𝑎𝑖𝑛𝑖𝐼𝑉 =  𝑘 + 𝒓𝒊𝒔𝒌𝒊 + 𝑟𝑒𝑔𝑖𝑟 + 𝑒𝑑𝑢𝑖 + 𝑖𝑛𝑑𝑖 + 𝑗𝑜𝑏𝑖 + 𝑣𝑖                                                                   (4) 
 
In the second stage regression we use as explanatory variable training instrumented (𝑡𝑟𝑎𝑖𝑛𝑖𝐼𝑉), and 
the same variables on the right hand side. Note that now train is no longer a dummy variable but a 
continuous variable that reflects the likelihood that the individual was involved in training. 
 
                                                          
9 In Question D.183 the individual respondents are asked: ‘there are two sealed envelopes, one with 100,000 euros and 
another empty. One is yours: for that we offer 20,000 euros: do you accept?’ (Answer: YES/NO). 
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𝑦𝑖 =  𝑘 + 𝒕𝒓𝒂𝒊𝒏𝒊𝑰𝑽 + 𝑟𝑒𝑔𝑖𝑟 + 𝑒𝑑𝑢𝑖 + 𝑖𝑛𝑑𝑖 + 𝑗𝑜𝑏𝑖 + 𝑣𝑖                                                                   (5) 
In the IV versions of models where training is interacted with area and/or education, the interactions 
are also instrumented. 
 
5. Results 
5.1 Simple probit estimates 
Table 3 presents the results of the probit estimates for the baseline model (eq. 1) in columns 1 to 4, 
and for the two interaction models in column 5 (eq. 2) and column 6 (eq. 3).  
Results in columns 1 to 4 show that training while employed increases the probability of remaining 
employed over a period of economic crisis; education also plays a substantial role. All coefficients for 
our regressors of interest are positive and highly significant. In column 5 we introduce interactions of 
training with Regions (Centre-North, South). We see that training has a larger effect in the Southern 
regions – its effect on the probability of remaining employed is nearly three times that in the Centre-
North. In column 6 we introduce interactions also with the level of education. The individual 
coefficients are not statistically significant; however, a three-way interaction of this sort is best 
interpreted graphically, as reported in Figures 4a and 4b, which correspond to the estimates in 
column 5 (eq. 2) and column 6 (eq. 3) respectively. 
We see that training has a stronger effect on the likelihood of continued employment in the South, 
where it boosts the probability of remaining employed by 9 percentage points, than in the Centre-
North, where the improvement is only 2.5 percent.  
When the interaction is extended to include also the educational dimension, we see that training is 
relatively more effective for workers with lower levels of education. Figure 4b shows that engaging 
in training scheme in the South provides low-educated workers with a 15 percentage point 
improvement in the likelihood of remaining employed through the crisis, compared with those with 
similar levels of education and in the same geographical area but not doing training. Conversely, in 
Centre-North regions the improvement in prospects from training while employed is around 5% for 
the less educated, relative to those not doing any training. Geographical differences in the 
probability of remaining in employment as a result of training decrease for higher educational levels: 
this is shown in Figure 4c, representing the predictive margins of educational levels. It is important 
to note that we are controlling for both initial regional unemployment rates and changes in the 
regional unemployment rates over the period studied.  
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Table 3 – Results of probit estimates (models in equations 1, 2, 3) 
 
Clustered standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1 
DV:staying employed
(1) (2) (3) (4) (5) (6)
training_all 0.535*** 0.482*** 0.437*** 0.333*** training_all 0.202*** 0.299
(0.0671) (0.0664) (0.0650) (0.0666) (0.0523) (0.197)
education 0.245*** 0.356*** 0.256*** South#training 0.377***
(0.0375) (0.0320) (0.0349) (0.138)
regional rate of unemployment in 2008 -0.0125 -0.0246 South#medium-educated#training -0.0824
(0.0213) (0.0210) (0.474)
regional change in unemployment 2008-2011 -0.0309 -0.0353 South#high-educated#training 0.209
(0.0445) (0.0421) (0.300)
regional GDP per capita in 2008 -0.115 -0.107 South#medium-educated 0.153
(0.422) (0.420) (0.0960)
South -0.291* -0.219 South#high-educated 0.132
(0.175) (0.175) (0.0991)
age 0.0507 -0.00871 in training#medium-educated -0.0289
(0.0489) (0.0442) (0.215)
male 0.0882 0.0952 in training#high-educated -0.239
(0.0678) (0.0706) (0.200)
higher marks at school -0.0841 -0.0550
(0.0646) (0.0721) all controls included
experience 0.0139*** 0.0126***
(0.00422) (0.00400) Testing differences North-South
health: sport&no-smoking -0.00706 -0.0223 training vs. no-training (low education) 0.102*
(0.0608) (0.0608) (0.078)
individual satisfaction of life 0.112*** 0.0985*** training vs. no-training (medium education) 0.051**
(0.0303) (0.0318) (0.012)
presence of children 0.0833 0.0468 training vs. no-training (high education) 0.049**
(0.0547) (0.0611) (0.026)
non Italian citizen -0.0462 -0.0566
(0.303) (0.282)
father's job -0.0368 -0.0183
(0.0446) (0.0497)
level of mother's education 0.0373 0.0384
(0.0249) (0.0251)
living in urban area -0.0578 -0.0951
(0.0777) (0.0708)
permanent contract 0.592***
(0.0888)
part-time employed in 2008 -0.182**
(0.0915)
changed job over 2008-2011 0.0117
(0.0973)
self-employed in 2008 0.159**
(0.0752)
moved for job reasons over 2008-2011 0.148*
(0.0768)
employed in public sector 2008 0.214**
(0.0846)
employed in large firm 2008 >250 -0.0197
(0.0930)
industry dummies (15 sectors) included
Constant 1.174*** 0.687*** 0.844 0.740
(0.0543) (0.109) (4.490) (4.490)
pseudo R square  0.0256  0.0419 0.0937 0.1439  0.1460 0.1471
Observations 4861 4861 4861 4861 4861 4861
baseline model interaction models
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Figure 4a – Graphical representation of the marginal effect of the interaction of training and 
geography 
 
 
Figure 4b – Graphical representation of the marginal effect of the interaction of training, education 
and geography  
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Figure 4c – Predictive margins of educational levels 
 
5.2 Corroboration of the findings 
Table 4 presents the instrumental variable estimates. These involve a two-stage procedure, the first 
a probit model which includes the instrument, individual risk propensity (discussed in section 4.2 
above), to get a fitted value that may be interpreted as the probability of receiving training; the 
second stage uses this instrument in place of the variable training in the regression. Column 1 
reports the results for the first stage (eq. 4), while columns 2-4 display the probit estimates for the 
baseline model; columns 5 and 6 present the outcomes for the interaction models. 
The results confirm that training while in employment is positively correlated with the probability of 
keeping one’s job during a crisis at the 1% level. As expected, the instrument is positively correlated 
with the instrumented variable at the 5% level, indicating that the higher the individual propensity 
for risk, the higher the probability of undertaking some form of training. However, the Kleibergen-
Paap Wald F statistics reported for the first stage Staiger and Stock (1997) and the Stock and Yogo 
(2005) indicates that the instrument is weak. Suspecting that this weakness may be due to the large 
number of individual controls in the model, we estimate the same model with all such controls 
omitted. The F statistic is now 9.82 with probability at 1%, against a conventional threshold value of 
10 for a strong instrument.   
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Table 4 – Results of IV probit estimates – two stages estimates (models 4 and 5, and interactions)
 
Clustered standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1 
DV:staying employed
(1) (2) (3) (4) (5) (6)
first stage - 
(DV:training)
individual risk propensity 0.0782**
(0.0392)
training_all - IV 3.155*** 2.772*** 3.985*** training while employed IV 4.501*** 6.162**
(0.402) (0.412) (1.404) (1.345) (2.563)
education 0.131*** -0.00535 0.158*** 0.109 South#training 2.042***
(0.0430) (0.0461) (0.0497) (0.0734) (0.482)
regional rate of unemployment in 2008 -0.0180 -0.0324* -0.0322 -0.0275 South#medium-educated#training -2.207
(0.0124) (0.0194) (0.0209) (0.0206) (1.556)
regional change in unemployment 2008-2011 -0.0178 -0.0143 -0.0258 -0.0184 South#high-educated#training -4.164**
(0.0316) (0.0385) (0.0415) (0.0399) (1.754)
regional GDP per capita in 2008 0.307* -0.501 -0.480 -0.498 South#medium-educated 0.343
(0.165) (0.489) (0.492) (0.471) (0.300)
Southern regions 0.142 -0.269 -0.281 -0.242 South#high-educated 0.920*
(0.0930) (0.190) (0.203) (0.187) (0.558)
Individual characteristics in training#medium-educated -0.339
age 0.00733 0.0150 -0.00127 (0.923)
(0.0321) (0.0494) (0.0462)
in training#high-educated -0.515
male -0.0382 0.128* 0.130* (1.817)
(0.0501) (0.0709) (0.0759) all controls included
higher marks at school 0.0353 -0.1000 -0.108
(0.0470) (0.0694) (0.0703)
work experience (years) -0.00362 0.0143*** 0.0161***
(0.00281) (0.00428) (0.00403)
health: sport&no-smoking 0.0823 -0.0778 -0.130*
(0.0585) (0.0692) (0.0753)
individual satisfaction of life -0.00943 0.102*** 0.100***
(0.0190) (0.0310) (0.0338)
presence of children 0.00742 0.0579 0.0243
(0.0603) (0.0510) (0.0610)
non Italian citizen -0.171 0.168 0.215
(0.216) (0.307) (0.303)
father's occupation -0.0248 -0.0245 0.00773
(0.0316) (0.0458) (0.0535)
level of mother's education 0.0325** -0.000574 -0.00872
(0.0158) (0.0258) (0.0254)
living in urban area -0.106** -0.00334 0.0214
(0.0432) (0.0775) (0.105)
Job characteristics
permanent contract 0.249*** 0.338**
(0.0655) (0.134)
part-time employed in 2008 -0.270*** 0.0840
(0.0924) (0.159)
changed job over 2008-2011 -0.213*** 0.245**
(0.0611) (0.110)
self-employed in 2008 -0.00221 0.148**
(0.0630) (0.0754)
moved for job reasons over 2008-2011 0.0445 0.154*
(0.0527) (0.0857)
employed in public sector 2008 0.136* -0.00109
(0.0737) (0.0942)
employed in large firm 2008 >250 0.293*** -0.324*
(0.0699) (0.182)
industry dummies (15 sectors) included included
pseudo R square 0.0631 0.0785 0.1120 0.1403  0.1449 0.1471
Observations 4817 4817 4817 4817 4817 4817
 baseline model  interaction model
second stage (DV:staying employed)
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Figure 5 – Graphical representation of the effect of training by educational level: South relative to 
Centre-North 
 
 
Results from the IV approach are qualitatively similar to those of our baseline model. Again, it is 
helpful to visualize the relationship between training, geography and education. Figure 5 shows the 
estimated difference in effects, between Southern regions and Centre-Northern ones, of training on 
the probability of remaining employed, for workers with different levels of education.10  
As we see, for low-educated workers with zero or little training the probability of remaining in 
employment in the South is 40% less likely, but as workers undertake more training (moving to the 
right), the probability becomes the same than in the Centre-North. Such a difference, though, is 
strong for low education, while it disappears when we look at high-educated, where training does 
not seem to make a difference on the probability of staying employed across the macro regions. 
The South/Centre-North difference in the effectiveness of training during the years 2008-2011 is 
surprisingly strong, given the large number of individual-, job- and region-level controls included in 
the models. These controls have definitely an effect: for instance, if we remove the regional 
                                                          
10
 To note that, since the variable training is instrumented, the original binary variable (1=training) was transformed into a 
continuous variable which can be understood as the probability that a worker with certain observed characteristics had 
been trained. 
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unemployment variables from the model, the difference between the two macro-regions increases 
substantially, as we would expect. We tried to explain the differences reported in Table 4 by 
including further regional variables, controlling for labour market conditions (i.e. the regional share 
of youth not in education, in employment, or training – NEET); type of educational institutions (i.e. 
types of schools) or their quality (regional averages on the Pisa tests); measures of social capital, 
used in various other studies of regional social and economic imbalances in Italy. None of these 
additional controls had a noticeable effect on the South versus Centre-North difference in the effect 
of training on remaining in employment. Results of these additional checks are provided in Appendix 
B.  
 
6. Conclusion 
In the South of Italy, training has a substantially larger effect on the probability of remaining 
employed through the financial crisis and its aftermath, than it does in the Centre-North. The effect 
is strongest for workers who have not completed secondary education. The effect is not explained 
by differences, across Italy’s twenty regions, in initial unemployment, the change in unemployment, 
or GDP per capita, all of which we control for. It remains strong when we instrument training to 
correct for endogeneity; and it remains so when we add further region-level controls for the quality 
of education (regional Pisa scores), and for Tabellini’s social capital variables.  
This could suggest a strong role for training as a response to problems of unemployment and skill 
shortages in regions which, like the Italian Mezzogiorno, are relatively poor, relatively hard hit by the 
crisis and post-crisis restructuring, or both – but for an important qualification: workers with low 
levels of education are substantially less likely to receive training than more educated workers, and 
in the South these workers are substantially less likely to receive training than similarly educated 
workers in the Centre-North. Similarly, less-educated workers were less likely to change jobs than 
their more educated counterparts, and workers in the South (regardless of education level) were 
less likely to change than those in the North. In short, when we consider workers in the South with 
low levels of education, few of them workers receive training; their chances of remaining employed 
are substantially improved if they do get training; and, whether or not they get training, they are 
unlikely to change employers. Workers with medium levels of education (completed secondary 
school) are more likely to receive training, but again those in the South are far less likely to change 
jobs. 
For workers with a university education, the difference between South and North – in terms of 
likelihood of being trained, likelihood of changing jobs, and effect of training on remaining in 
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employment – are much smaller. The difference between those with university educations and 
those without is that, in the post-mass production economy, the former are in a national labour 
market while the latter are in local ones (see also Detang-Dessendre, 1999): Southerners with 
university degrees migrate north for work in large numbers.  
To understand any of these differences - in the effect of training for non-university educated 
workers in the South; in the lower levels of inter-employer mobility for workers, and especially less 
educated workers, in the South; and the continuing exodus of university educated workers from the 
South - we need to understand more about the local demand side of the labour market. Literature 
on market structure and inter-firm relations suggests one factor: Southern firms internalise more 
functions, have more limited external networks, and are less likely to be located in specialised 
agglomerations. The broad literature on industrial dynamics and agglomeration economies suggests 
that this is not a good recipe for innovation or for job creation, and so it helps to explain the 
emigration of better educated workers. It also describes an environment in which inter-firm job 
mobility is likely to be lower, and thus one in which training is more directed at needs and 
opportunities with the present employer (specific skills), and has less of an effect of fostering a 
localized pool of skilled labour. The individual in the South receiving training has done more to 
secure future employment than her counterpart in the Centre-North, but this may be seen as 
coming at the expense of external benefits, in the failure to contribute to a Marshallian pool of 
skilled labour from which other firms in the area may draw. 
Thus, as Shuttleworth et al. (2005) concluded in the case of the UK, our results suggest the need for 
a geographical approach to labour-market policy. Where demand is low and inter-firm mobility is 
slight, it is difficult to maintain a pool of skilled labour: skills obtained outside the firm, notably in 
universities, tend to leave the area, while those obtained inside the firm tend to stay put in that 
same firm. Under such conditions, an effective skills policy must either go together with the easing 
of inter-firm barriers and the emergence of specialised agglomerations, or work with employers to 
support their internal needs. There is some hope that the latter may aid the former: Klepper (2011) 
shows how many large specialized agglomerations have grown from single successful firms that 
provided good training and inadvertently fostered the creation of numerous competitors, staffed by 
their own ex-employees. Yet hoping to see such an outcome flowing from one or more large 
employers in the South of Italy may be vain: the culture and other informal institutions of the South 
are known to be unfriendly to it, and some of the competing regions benefit not simply from 
Marshallian pools of skilled labour, but from inter-firm cooperation in training which actively feeds 
these pools. So the problem is a complex one. In order to learn more about it, we need to match 
data on workers and training with micro data on employers, and to do so at lower level of 
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geographical aggregation. We also need a better choice of instruments: the risk aversion instrument 
used in this paper is just adequate for the models estimated here; alternative instruments with 
different theoretical motivations would be important for extending these results. This we hope to do 
in future research.  
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Appendix A 
 
Table A.1 - List of variables
Name/acronym Description Type Source
Dependent variable
Remaning employed (y)
 1=employed over the period 2008-2011; 0=employed over the 
period 2008-2010 and unemployed in 2011 dummy PLUS Survey, Q # d6bis
Training while employed
Tra ining_Al l  / Tra ining_Long: Tra in
1=undertaken tra ining whi le employed in the 2008-2010 period; 
0=otherwise. Tra ining_Al l  uses  a l l  forms  of reported tra ining: 
tra ining in-house, courses  outs ide the workplace, and seminars , 
conferences  and workshops . Tra ining_Long excludes  the latter 
three modes  of tra ining dummy PLUS Survey, Q #  d175
Instrument for training
Individual  ri sk propens i ty: Risk 1=risk taker; 0= ri sk averse dummy PLUS Survey, Q #d.183
Regional characteristics
Unemployment regional  rate of unemployment in 2008 continuous ISTAT
Change in unemployment regional  change in unemployment over 2008-2011 continuous ISTAT
Regional  GDP 2008 regional  GDP per capita  in 2008 continuous ISTAT
South 1=l iving in a  Southern region; 0=otherwise continuous ISTAT
Individual characteristics
Education (levels ): Edu_low, Edu_medium, Edu_high
1=Edu-low (primary and middle school ); 2=Edu-medium (high 
school ); 3=Edu-high (univers i ty or above) categorica l PLUS Survey, Q #D.88
Age years continuous PLUS Survey, Q #D. cleta5_1
Sex male / female dummy PLUS Survey, Q #D. 8
Top-grade in the last education level  achieved: 
Top_grade
1=top-grade achiever; 0=otherwise
dummy PLUS Survey, Q #D.89
Work experience number of years  s ince s tarted working continous PLUS Survey, Q #D. 90
Health 1=no smoking and doing sport; 0=otherwise dummy PLUS Survey, Q #D.109_2
Sel f-confidence
Compos ite indicator bui l t on 5 dimens ions  of l i fe satis faction 
each ranked from 1 (low) to 7 (high) continuous PLUS Survey, Q #D.183ter
Chi ldren 1=respondent has  chi ldren; 0=otherwise dummy PLUS Survey, Q #D.97bis
Foreign 1=non-Ita l ian ci ti zenship; 0=otherwise PLUS Survey, Q #D.110
Father_job
1=manual  occupation; 2=mixed cognitive occupation; 
3=intel lectual  and scienti fic occupation* categorica l PLUS Survey, Q #D.105bis
Mother_edu 1=no education to 5=univers i ty education and above categorica l PLUS Survey, Q #D.105b
Urban 1=l iving in a  urban area; 0=otherwise dummy PLUS Survey, Q #D.v9142
job characteristics
Permanent contract 1=permanent contract; 0=otherwise dummy PLUS Survey, Q #D.11bis_2
Part-time 1=part-time contract; 0=otherwise dummy PLUS Survey, Q #D.14
Changed job 1=changed job over 2008-2011; 0=otherwise dummy PLUS Survey, Q #D.46
Sel f-employed 1=sel f-employed; 0=otherwise dummy PLUS Survey, Q #D.lav2
Moved for job 
1=moved in a  di fferent province for job reasons  during 2008-2011; 
0=otherwise dummy PLUS Survey, Q #D.37
Employed in publ ic sector 2008 1=employed in publ ic sector in 2008; 0=otherwise dummy PLUS Survey, Q #D.39
Employed in large fi rm 1=employed in large fi rm (>250); 0=otherwise dummy PLUS Survey, Q #D.40
Employer sector (ATECO ISTAT) 15 sectora l  categories  dummy PLUS Survey, Q #D.sett15_n_11
Notes : * This  class i fication was  obta ined by s imply grouping in the ISTAT occupational  categories  reported in the PLUS Survey
Table A.2 - List of additional regional variables
Description Type Source
tota l  number of fi rms  in the region continuous ISTAT
regional  share of fi rms  doing on-the-job tra ining continuous ISTAT
number of regional  technica l  hi -schools continuous ISTAT
number of regional  NEET (not in education, employment or 
tra inint) individuals continuous ISTAT
results  of PISA test (proxi  for qual i ty of the education system) continuous ISTAT
results  from PIAAC - Survey of Adult Ski l l s  - test (proxi  for qual i ty 
of the labour force) continuous OECD
trust (percentage of respondents  who answer that “Most people 
can be trusted” ) continuous
Tabel l ini  2010 (World Value 
Surveys)
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Table B1 - Additional regional controls to explain South-North differences in training effectiveness 
 
Clustered standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
 
DV: staying employed
(1) (2) (3) (4) (5) (6) (7)
training_all - IV 1.940*** 1.980*** 1.937*** 1.936*** 1.971*** 1.974*** 1.968***
(1.329) (1.380) (1.327) (1.328) (1.351) (1.348) (1.340)
Southern regions -1.440*** -1.542*** -1.617*** -1.516*** -1.548*** -1.552*** -1.545***
(0.193) (0.209) (0.211) (0.195) (0.211) (0.214) (0.213)
South#training 1.994*** 2.058*** 1.972*** 1.965*** 2.069*** 2.059*** 2.050***
(0.497) (0.488) (0.495) (0.500) (0.486) (0.479) (0.489)
regional number of firms -0.384
(0.000)
regional share of firms doing on-the-job training 0.071
(0.049)
region's share of young NEET people 2008-11 -0.246
(0.981)
regional share technical school -0.340*
(0.000)
PISA scores 0.126
(0.002)
PIAAC literacy score -0.126
(0.003)
trust 0.039
(0.008)
all controls included
Observations 4817 4817 4817 4817 4817 4817 4817
